Greece, Ireland, Portugal and Spain were all hit by the economic downturn in the course of the fi nancial crisis and have been struggling with national debt crises and recession. A problem common to all of these countries is the collapse of national demand. Foreign trade might seem a logical way to restore economic strength, but little is known about the international competitiveness of these countries' industries. This paper sheds light on their export structures using the revealed comparative advantage indicator.
The economic turmoil in 2008, followed by the sovereign debt crisis, hit European countries to varying degrees. Among the countries struggling most were Greece, Ireland, Portugal and Spain. Each had diverse economic structures, and their initial economic situations were very different at the beginning of the crisis. A problem common to all of these countries at the time of writing is the collapse of national demand. Both private and public consumption have been weakened chronically due to high unemployment rates and mandatory spending gaps required for budgetary consolidation. This applies especially to Greece and Portugal, whose economies are dominated by the service and public sectors. Spain benefi ted until the onset of the crisis from the construction sector and from private consumption. The situation in Ireland is slightly different, as it had attracted substantial foreign direct investment (chemical, pharmaceutical and biotech industry) in recent years, but the bursting real estate bubble hit the Irish economy hard. Foreign trade might seem a logical way to restore economic strength, but little is known about the international competitiveness of these countries' industries. In this context, this paper provides some information on which of these four countries might benefi t from exports in the short term.
It is evident that foreign trade is important to Greece, Portugal, Ireland and Spain, albeit it to varying degrees. The following analysis sheds some light on their export structures. To do so, the so-called revealed comparative advantage (RCA) indicator is used. RCA analysis is widespread in the economic literature 1 and has at times been discussed critically.
2 Nonetheless, it offers helpful information on these countries' economic situations and addresses some problems which might constrain economic upswings. To begin, the degree of openness of the four countries, i.e. the trade volume (exports plus imports) as a share of total gross domestic product, is presented in Figure 1 . As can be seen, the level of openness increased in all four countries beginning in 1995.
3 Greece, Portugal and Spain have rather similar values and faced similar developments, whereas Ireland is outstanding in this sample. The country's openness increased dramatically through 2001, with foreign trade becoming a signifi cant part of the Irish economy.
The elements of trade openness are presented separately in Figure 2 . With respect to the subsequent calculations, trade volumes are presented for commodities only. Ireland is the only country with an export surplus. The impact of the economic crisis is clearly evident from the drop in imports, indicating a breakdown of national consumption.
1 See, for example, J. H i n l o o p e n , C. v a n M a r r e w i j k : On the empirical distribution of the Balassa index, in: Weltwirtschaftliches Archiv, Vol. 137, No. 1, 2001, pp. 1-35 and the literature cited therein. 2 For a comparison of several indices, see especially T. Vo l l r a t h : A theoretical evaluation of alternative trade intensity measures of revealed comparative advantage, in: Weltwirtschaftliches Archiv, Vol. 127, No. 2, 1991, pp. 265-280 ; H. B o w e n : On the theoretical interpretation of indices of trade intensity and revealed comparative advantage, in: Weltwirtschaftliches Archiv, Vol. 119, No. 3, 1993, pp. 464-72; and H. B 
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The introduction of the euro is also clearly refl ected in the import fi gures. Other than Ireland, all countries show increasing imports. Exports, however, increased at a relatively slower rate, especially for Spain and Portugal. The negative trade balance in Greece rose dramatically after 2002.
To sum up this brief description, the export orientations of Greece, Portugal and Spain are rather weak, and only Ireland is a net exporter. Thus, the number of sectors with comparative cost advantages should be fairly low, and with the exception of Ireland, these sectors should be of less importance to the total exports.
The analysis commences with two RCA measures (RCA 1 and RCA 2) and their results, using data from the United Nations Conference on Trade and Development (UNC-TAD) for the years 1995-2011. This enables us to identify the effects of the euro introduction in 2002 and the impact of the fi nancial crisis in 2008/2009. The economies of the countries being analysed are divided into 255 products and goods which were traded in the years 1995-2011. The service sectors have not been taken into account due to a lack of data and to the fact that it is traditional in RCA analysis to concentrate on manufacturing sectors. Next, the Balassa index (RCA 1) is transformed into a standardised revealed symmetric comparative advantage (RSCA) index, which has values ranging from minus one to plus one. This indicator is plotted against the trade balance index (TBI) in order to determine whether the competitive sectors do indeed have an export surplus. This yields information on trade structure and specialisation. Finally, two types of specialisation are presented, and the level of specialisation (β-specialisation) and the specialisation process (σ-specialisation) are identifi ed by an OLS estimation.
RCA measurement
Many investigations aimed at identifying international competitiveness and trade performance can be found in the literature. A common issue is identifying the strengths and weaknesses of various national sectors and goods in international trade. This is done mainly with revealed comparative advantage measurements, using trade data and "post-trade equilibria". 4 The specifi cations of these measurements are manifold. In this present study, two broadly used RCA indices were chosen. The fi rst RCA indicator, RCA 1, was developed by Balassa.
5 It compares the relationship of national exports X of a single commodity i to total exports of all commodities, with the ratio of worldwide (w) exports of that commodity X w i to total exports per annum:
The critical value in this case is one. Values above one indicate comparative advantages, whereas values between zero and one indicate comparative disadvantages. This indicator is one of the most commonly used, 6 as its calculation is quite simple. The level of awareness helps in discussing the results and comparing them with previous studies. Nonetheless, there are several associated RCA 2 = 100 . ln (
The critical value is zero: positive (negative) values indicate comparative (dis-)advantages. Those goods and products with national relative cost advantages should be present in exports. National demand is an important factor here. Sectors are identifi ed as internationally competitive if international competitors are less present in national markets than national producers are in foreign markets. This accepts trade protections as well as different cyclical trends in the sender and recipient countries, both of which might distort the results. Perfectly free trade is the assumption underlying these results, i.e. that post-trade data indicate the cost structure and relationships. In reality, however, the results are distorted by several different aspects. In addition to trade policies, taxes, tariffs and subsidies, changes in consumer demand or exchange rates also impact the indices. Intra-industrial trade is a further point of criticism. In particular, tariffs and trade barriers affect imports more than exports, which is a disadvantage for RCA 2 compared to RCA 1. Excluding the imports, however, would not adequately refl ect international trade. Thus, both indicators have their disadvantages but should nonetheless deliver interesting insights into the trade situations of the four countries examined here. 
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The results of the indicators RCA 1 and RCA 2 are presented in Table 1 10 These sectors are regarded as having weak advantages.
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Furthermore, the RCA values for the ten most important export sectors (based on their share of a nation's total exports) of the last period are listed in Table 2 , together with the values of the RCA 1 and RCA 2 estimations. Values indicating disadvantages are highlighted; those indicating weak advantages are underlined.
12 Most of the important export sectors do have comparative advantages. Portuguese exports are not clearly dominated by a single sector, and the weak RCA values of the two leading export sectors in Portugal represent this heterogeneous export structure. In Ireland, there are two main sectors which both have unambiguous comparative cost advantages [542, 515] . Over 50 per cent of exports are from the chemical industries, and all yield relatively high RCA values, indicating fairly sound export structures. Besides petroleum, the export shares of Greece are quite equal in several sectors. The RCA 2 value for medicaments [542] indicates disadvantages (with medium advantages in the context of the RCA 1 index), while all other sectors reveal cost advantages. As in Portugal (and Spain), a specialised export orientation is not visible. Spain's most important export sector is the automobile sector [78x]. Besides the aforementioned sectors, the structure of exports in these countries does not show any specialisation. Some of the sectors reveal comparative disadvantages or merely weak advantages.
To sum up, it is clear that the export structure of Ireland is different from those of the other three countries, as dominant trade sectors can be identifi ed. The minor importance of foreign trade in Portugal, Greece and Spain is evident from the lack of sectors with a high share of exports. The automobile industry in Spain is an exception. Most sectors with a relatively high level of economic power do have cost advantages, although Spain shows some problems in that respect. Reviving their economies by improving exports will be diffi cult for these countries, as only a few powerful sectors with unique selling propositions can be identifi ed. Besides Ireland, the sectors with revealed cost advantages are part of the low or mediumlow technology industries, which is refl ected in the export structure. 13 This will be investigated further in the product mapping that follows. 
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Product mapping
In a next step, the comparative advantages, i.e. competitiveness on international markets, are directly compared with the degree of export specialisation for these products. A few changes are made to RCA 1, and TBI is introduced to develop a product map. First of all, RCA 1 is modifi ed so as to obtain a symmetric index with val- ues from -1 to +1. This RSCA index 14 is neutral at zero and takes the form
The trade balance reveals whether the country is a net exporter or importer for each commodity i by comparing the net exports with the total trade volume:
Both indicators yield symmetric values, where the critical value for each is zero. By plotting these indicators into a matrix, 15 the commodities can be divided into four main groups, as presented in Table 3. 14 This index is provided by B. D a l u m , K. L a r s e n , G. V i l l u m s e n :
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sectors is also given. Indeed, the majority of sectors are located within Groups 2 and 3 (75-88 per cent). Besides Ireland, Group 4 is only of minor interest. Group 1 includes a remarkable number of sectors in Spain and even more so in Greece. Here, some sectors could obviously expand their export performance, due to comparative advantages.
The sectoral trade performance in Ireland has not changed notably during the last 16 years, at least in terms of the indicators used here. Portugal and Greece, however, have managed to place some sectors in Group 1 after the euro was introduced. The international competitiveness of Spain's sectors increased since the euro introduction, but the import/export situation changed in several sectors. The 19 additional sectors that became net exporters on average between the periods 2002-2007 (57+9) and 2008-2011 (71+14) could be interpreted as evidence of export specialisation. A more likely cause, however, is the decreasing national income, due to the enormous economic downturn and rising unemployment rate. Since imports are dependent on national consumption Table 7 Product mapping of Greece with top ten sectors, 2011 ence a major change in position was iron and steel bars ( ) in Greece, which rose from 146th in 1995 to seventh in 2011. In addition to its change in rank, it is notable that in 1995 this sector had unambiguously negative values for both the RSCA and TBI indicators. Note that most of the sectors in this study with high RSCA and TBI values are in the agricultural (fruits, meat, vegetables) Note that specialisation and structural reforms take time. A longer estimation period would therefore be of interest in further research. However, this short-term regression confi rms the assumptions made above, as all four countries obviously have minimal export orientations. Furthermore, the main export sectors are dominated by foreign investment, especially in Spain and Ireland. The traditional sectors that remain internationally competitive, predominantly located in the agricultural, beverages and foodstuff industries, have only a minor impact. The national economies of Greece and Portugal focus on the service sector, while Spain's industry has been dominated by construction and the automobile sector in recent years. Thus, a concentration of production capacities and an orientation towards exports did not take place to any signifi cant extent. The core competences of these countries can therefore barely be detected by investigating their foreign trade situations.
Conclusion
This paper sheds light on the export structures of Greece, Ireland, Portugal and Spain. These countries were all hit by the economic downturn in the course of the fi nancial crisis and have been struggling with national debt crises and recession. The economic situation, however, is different for each country. In particular Greece must consider the possibility of a departure from the eurozone, which would require the country to establish an internationally competitive economy with its own currency. Thus, for Greece as well as for the other three countries, the question arises as to where their advantages and strengths 19 Specialisation and competitiveness in manufacturing sectors before 1995 for European countries are discussed in K. A i g i n g e r, op. cit. 20 The data for the years 1995-2007 yield similar results. As the European Union is the most important market for all of these countries, the estimation was also conducted with a focus on exports to the EU.
Again, the estimation results show β-specialisation degrees below one and no specialisation trend, as σ-specialisation also does not exceed one (values range from 0.950 to 1.000) for the period 1995-2011 as well as for 1995-2007. sectors in Greece and Portugal (and to a certain degree in Spain) are primarily the low and medium-low technology sectors. The small number of sectors with comparative advantages in all four of these countries is also evident in Tables 5-8 , as most dots are below the abscissa.
Trends of specialisation
Finally, the indication for revealed (symmetric) comparative advantages will be used to show whether an export specialisation in these countries had in fact taken place. To obtain information on this issue, we follow the methodology of Dalum et al., 16 as they regress the RSCA values of country j and commodity i at time t2 against the RSCA value of a previous year t1:
Here, 2011 (t2) and 1995 (t1) are chosen. There are two main interpretations of the regressions results, referred to as β-specialisation (regression effect) and σ-specialisation σ-specialisation: Here, the process of specialisation is shown by comparing the estimator β and the R², i.e. m=β/|R|. Thus, if m > 1 the dispersion and the degree of specialisation increased, whereas if m < 1, the opposite is true.
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The results are presented in To sum up, the economic structure of Greece is the most problematic. Regarding the structure of exports and the competitiveness of most sectors, the country's international standing is far from solid. With Greek national demand weak and unlikely to recover in the next few years, the export sectors do not seem to have enough power to help the Greek economy in the short term. Clearly, enormous efforts have to be undertaken to restructure the factor allocation and strengthen the nation's economy. This problematic structure existed before the introduction of the euro and has not changed signifi cantly. The recovery of the Greek economy will be a truly long-term process.
Gaining from the global economy through export growth will not have a major impact, given the prevailing economic structure. The same holds true for Portugal with its dominant service sector. Ireland seems to have a more balanced and specialised export structure, but the dominant industries are part of international companies and foreign direct investments. Native industries with export orientations are of secondary importance. Thus, Ireland is to a certain extent dependent on the world market and lacking the foundation of a sound national industry. Spain does have competitive sectors and a degree of specialisation, but the most important sectors are less competitive. Improvements in factor allocation and structural reforms should be implemented to exploit the potential of the economy.
Internationally competitive sectors with a high level of importance for the domestic economy are barely evident in Greece. It is necessary to ascertain potential fi elds of this nature and pool all available forces to expand them. National production factors have to be allocated effi ciently, and foreign investment must be attracted and integrated. For this, stable institutional conditions and lean structures with low bureaucratic hurdles are necessary. Building up powerful industries with a dynamic and adequately educated labour force and creating more fl exible economies will require a major and long-lasting reform process which may take decades.
